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1.0 INTRODUCTION

During the early 1950°s, the former Feed Materials Production Center (FMPC),
currently the Fernald Environmental Management Project (FEMP), processed high grade
uranium/radium ore from the Belgian Congo. No chemical separation or purification
was performed on the uranium/radium rich ore before it arrived at the FMPC for
uranium recovery processing. Consequently, the residue from the process waste
stream, termed K-65, contained significant amounts of radium.- Due to the economic
value of the radium, the residue was considered valuable:and_consequently- was—=— - :
ensiled. As part of the purchase-agreement,the African Metals Company-retained =
ownership until the Department of-Energy=(DOE) assumed ownership of-the residue-in— -
the early 1980’s. ’ T T T e T LT L LT

—— n - T

Four silos were constructed in 1951 and 1952 (Figure 1-1) for storing the residue;
but only Silos 1 and 2'were utilized for the purpose of storing K-65 waste stream
residue. Silo 3 was used to store metal oxides, and Silo 4 1ies empty. From 1952
to 1958, these silos received residue in the form of a slurry. The waste stored
in the silos includes the following: ' : '

o residue slurry from FMPC

0 the contents of 25,000 drums from the Mallinckrodt chemical plant in St.
Louis, Missouri : _ :

0 the contents of 6,000 drums from a DOE storage site in Niagara Falls,
New York = e - et U S

The silos contain a tdfﬁlﬂbffagpgpx¥a§ie]y 9600 tons of residue.. The radioactive
constituents of concern are uranium-238_-and=234, ‘radium-226 and thorium-230.> The

radium-bearing r95id“eéeﬁi§§_f3d9959§§§§§gﬁell7as=radiatTon in the form of aTpha,

beta and gamma rays. - ---

According to the Silo 1 and 2 Removal Action Work Plan, most of the radon being
generated in the K-65 residues is contained within the silos. Before the placement
of a bentonite seal over the residue within the silos in November 1991,
approximately 12 curies of radon were released to the head-space of each silo per
day. The concentration of radon in the head-space had been measured to be as high
as 3 x 10’ pCi/1. Using the previously measured concentration and the volume of the
head-space of each silo, it had been calculated that approximately 33 curies of
radon-222 exist in the head-space. Current measurements indicate that addition of
the bentonite has reduced the head-space radon to approximately 0.5% of the
previously measured values. ~ - = o ‘

In 1963, exterior surface deterioration to the silos became apparent, and a repair
program was initiated. In 1964, repairs were made to the shot-concrete coat, and
an earthen embankment (berm) was constructed around Silos 1 and 2 to counterbalance
the load from the silo contents. The berm also protected the walls from further
weathering and acted as a radiation shield. Vents in the silos were sealed in
1979, and the berms were enlarged in 1983 to reduce erosion. In January 1986,
20-ft diameter, protective plywood covers for the silo domes were constructed as
a result of a structural analysis done by Camargo Associates Limited in 1985. In
1987, a polyurethane foam coating was applied to the domes of the silos to further
reduce weathering and to reduce radon gas emissions. In conjunction with this
i
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effort, the Radon Treatment System (RTS) was developed and installed to temporarily
reduce the radon emission from the silos (Bechtel, 1990).

The RTS was installed in November 1987 to reduce the radon inventory prior to the
application of the polyurethane foam to the exposed domes of the K-65 silos. The
RTS was designed and constructed as a temporary system to remove radon gas which
is continuously generated within the K-65 Silos. The primary purpose of operat1ng
the RTS was to reduce the whole body radiation dose to personnel involved in dome-
surface work in accordance with ALARA (as Tow.as reasonably achievable) practices.

A specific radiation .dose:rate objective for .the RTS-for the_silo dome-surface was
less than 100 mrem/hr Reduc1ng radon w1th1n the srioStserved two purposes: .

msper1od which™ consequently ‘reducedthe- radiation- exposure ‘to personnel
- working onthe dome surfaces, .and .

.the 5110 domes~were reduced for ‘a severa] day";

2) the release of radon dur1ng any operat1on of the Inter1m Stab111zat10n,.5

Project that requlred open1ng silo manways was minimized (HMCO 1990b) .

Figure 1-2 illustrates the basic components of the RTS. The RTS was originally
designed to be used on each K-65 Silo separate]y This design assumed a system
airflow of 1,000 ft’/min., an initial radon curie content in the air space above the
residues of 37 Ci. and a one-time, 10-volume turnover for each silo. It was
estimated that at least 0.4 Ci of radon remained in the silos after treatment
because of perpetual generation of radon. The controlling criterion for the RTS

operation :was; based ion gamma - rad1at1on exposure rates at the s110 dome surfacei

The RTS cons1sts of-a temgorarz treatment bu11d1ng that contalns

“2 ¢ sulfa drxer (beds) can1sters,
8 charcoal adsorption (beds) canisters,
2 fan units, and
a 32-inch-thick concrete block radiation shielding wall surrounding the
treatment building.

oooo-‘

The piping between the RTS shed and the K-65 silos consists of'lz—inch diameter PVC
pipe and 6~inch diameter flexible hose. The rigid pipe is supported throughout its

length on the silo berm. This piping is equipped with butterfly-type valves to

allow operation of the RTS in the silos independently or simultaneously. .

The drier. and adsorpt1on beds are va\ved in groups to prov1de operat1ng_ffiﬂa

flexibility. - The ‘desired operating configuration is selected via operation of
manual valve actuation rods that extend through the concrete shleldlng wall.
Access to the K-65 silos and RTS facility is restricted by a woven wire fence and
locked gates. 4

The treatment system operated as a closed, recirculating system so that the radon
component of the silo air volume is cont1nuous]y adsorbed onto the charcoal beds.
The basic operation of the system allows for the removal of contaminated air from
the silos, transport to the treatment bulldlng, removal of moisture, adsorption of
the radon, and return of the clean, dry air to the K-65 silos. 5

3 WP2135.GWP
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Prior to installing the bentonite cover, it was estimated that an air volume
changeout took place every 38 and 48 minutes for Silos 1 and 2 respectively, based
on a system flowrate of 1000 ft’/min. On the average, operation of the RTS process
reduced the surface radiation on the dome from 140 mR/hr to less than 60 mR/hr
after approximately four hours of operation (WMCO, 1990c).

Although the RTS unit was de51gned to support a single task, the system has been
utilized on several occasions since its initial use in 1987 to support the
application of the polyurethane foam. In June of 1988, the RTS was operated to
support the insertion of a CCTV camera to inspect the cond1t1on of the interior,
exposed concrete. Later the system was operated on several occasions to support
“content sampling activities - first in June of 1989, and aga1n in November and in
December of that .year, - e

In March 1990’-—,':‘

cn~cked tee;p_pe in the R reg . :
poor design- and “selection: of,mater1als--The p1p1ng “faiture-was the- results o
degradation brought on by ultraviolet radiation, cold temperature embrittlement,  ~
thermal stress and severe stress that resulted from lateral movement against a
rigid PVC tee. This -incident prompted an investigation concerning further
operation of..the RTS unit.- The investigative committee’s recommendations were
addressed and the system was next operated to support content sampling from October
through December of 1990.

A decision was made that the system should be upgraded prior to any further
operation. This upgrade included the following actions:

o .installation of a new higher static—fan.outside the RTS building
o _.installation_of new. remote-controlled gas. tight butterfly.valves ~_ - e mar
o construction of manhole eéxtensions with ‘permanent RTS ports prov1ded for oo

“the eight per1phera] manholes in;the:K-65-silos T B

o installation of power .and” ;gntrgl_yjr1nq for tﬁe fan and‘PVC p1p1ngd,m~;:;f

“valves I DI T
0 pressure test1ng of the RTS un1t to ensure p1p1ng 1ntegr1ty

On compietion of the RTS upgrade, the system was operated to support three
additional activities during the remainder of 1991 - completion of the content
sampling during July and August, baseline surface mapping of the residue surfaces
in September and October, and during the installation of the bentonite cover in
Silos 1 and 2 in November. The application of the bentonite provided immediate
protection from the effects of a tornado-induced or spontaneous dome failure as
well as a significant reduction in the radon release from the silos (WMCO, 1990d).

Due to the nature of the original project, the design of the RTS does not meet the
requirements for long term use under the provisions of DOE Order 6430.1A, General
Design Criteria (WMCO 1990a). The inherent risks of operating such a facility are
apparent. Furthermore, requirements for continuous and periodic radiation
monitoring of the RTS, even when the system is not operating, subject personnel to
additional radiation exposure. Additionally, the need to operate the RTS unit to
reduce radon emissions has been eliminated as a resu]t of the bentonite cover that
is now in place.

fT

5 WP2155.GWP
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This Removal Site Evaluation (RSE) has been completed by the DOE under authorities
delegated by Executive Order 12580 under Section 104 of the Comprehensive
Environmental Restoration Compensation and Liability Act (CERCLA) and is consistent
with Section 300.410 of the National 0i1 and Hazardous Substance Pollution
Contingency Plan (NCP). This RSE addresses the RTS as a potential source for the
- exposure of the general population and the need for decommissioning and
decontamination.

2.0 SOURCE TERH

. Potential sounceS“of:contamJnatJon.cons1dened~ n“thls_RSE"are-ihe p]ateout “of
radioactive=materialZinside=the=piping=and=the=lead-210=trapped=in..the=desiccant =3

and the charcoal-=filter. canlstersfof—the-treatment“system‘ﬁ ~The-probability and-=—~=-

consequences-of-a ‘release from these sources are discussed in Section 3. o

2.1 Radon_in Silo Head-Space =~~~ ~ ~ T T T B

Prior to installing the bentonite cover, the radiation activity from radon in the
head-space had been measured to be approximately 33 Ci in each silo (WMCO 1990e).
Approximately 12 Ci of radon per day were released to the head-space of the silos.
The Silos 1 and 2 Removal Action has reduced the levels to about 0.5% of the prior
value. Therefore, this source was not considered in this RSE.

2.2 Radioactive Material Plateout On Inside Piping

During the 1nvest1gat1on of the cracked“p;p;ng,-radnn*daughter product plateout .
inside the piping was discovered. Consequently, personnel became contaminated from
what was considered-a rad1ologlca11y -“cold” .system, .-Considerable radiation:was
measured at the crack in -the piping “'Rad1ologlca1 surveys. 1nd1cated s1gn1f1cant;~
contamination levels within the-piping.: == -——— 7~ '

i

2.3 Pb-210 in Charcoal Canisters

The radon treatment system was operated for only one silo at a time. During
operation, the radon gas was trapped primarily in the charcoal canisters and to a
small degree in the desiccant canisters located in the RTS block building.
Assuming equilibrium between radon and all daughters and a charcoal removal
efficiency of 100%, there should be approximately 9.5 Ci Pb-210 trapped in the
canisters after the RTS has been operated seventy-five times. These calculations
are included as Appendix A (WEMCO 1991). Due to the re]at1ve]y short ha]f-llves
of the daughter-product; no other 1sotopes were considered . Sm e -

3.0 EVALUATION OF THE<HAGNITUDE OF THE POTENTIAL THREAT' SRR

The primary threats are the releases and the potential migration of the radon
daughter product Pb-210 and other radioactive material both on-site and off-site.
Although several scenarios could potentially result in a release of radioactivity
to the environment from the RTS unit, the two considered the highest magnitude of
threat are considered in this document. These scenarios are a failure of the
plastic piping at the RTS and a natural disaster occurring at the RTS block

8
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building. Figure 3-1 summarizes subjectively the probability of occurrence and
risk to human health and the environment of these events.

A piping failure has already been documented, and the potential for another failure
is significant. However, contamination to personnel from plated-out radioactive
material in the failed piping is moderate to low due to implemented safety
procedures and radicactive half-lives of the daughter products. The probability
of a natural disaster - such as a tornado or violent winds, destroying the block
house and releasing radon daughter plateout in the dehum1d1f1er canisters and the
radon daughter-Pb-210_in the.charcoal.canister ="is.muchlower. ~The-risk fromthe—~——=
radon daughter“Pb-ZIOf1s—mederate:“h11e‘the r1sk:from—the~other‘daughtersf"tiow+“

due to their—faster: decay rateS"“—These events -are- dTScussed_JniihélfoTlowrng—
sections. — e T T

EVALUATION OF RISK FROM POTENTIAL EVENTS = |
FIGURE 3-1

EVENT: .  Pipe Break
RTS HODE: Non-operational

Probability: High
Risk: Low

i _ EVENT--~.—»-; - Natural-Disaster-=—_ - .. .~ .- . _ . "
- ) Non operat1ona] i iieis =

3.1 Piping Failure

The PVC piping used on the RTS has already failed. A crack in a tee occurred
between December 13, 1989 and March 16, 1990. This event ultimately resulited in
contamination of personnel and prompted a formal investigation (WMCO 1990a).

An independent engineering analysis (PARSONS, 1990) of this event was conducted.
On June 11, 1990, the results of this investigation were issued.. A copy of this
report is included as-Appendix B. The piping failure was attributed to poor design
and selection of materials. Degradation of the PVC pipe and fittings resulting
from ultraviolet radiation and cold temperatures had caused embrittlement which led -
to the failure. Poor design allowed 1lateral movement of the piping and
concentrated the stress at the rigid tee. Recommendations were given for the
continued use of the RTS unit. Based on the condition of the pipe and the poor
design, additional failures could not be discounted; but the possibility of such
failure has now been reduced due to implemented safety procedures and upgrades done
on the system in the summer of 1991.

The worst case piping accident associated with the RTS is a complete shear. The
risk of this accident is solely based upon the consequences (assumed probability
of occurrence is certainty), since: 59

7 WP2155.GWP
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(a) a fracture of the RTS piping has already occurred and

(b) the RTS is a temporary facility that does not conform to the DOE design
requirements (DOE Order 6430.1A)(WMCO 1990c).

Therefore, the worst case risk analysis of the RTS is solely an analysis of the
consequences of occurrence.

3.2 Natural Disaster

In this scenario;—a-severe weather—event, -such as a -tornado; would result in the

release of-the .Pb-¢ 210_and~othen~daughter_product5~4nyentnry_contatnedqxn«the RIS_-h i

building. . “While the_risk_of this_event.is.moderate,-the probability is~Tow due-to

the phys1ca1 ‘containment of the Pb-210 and the radioactive half-lives of the other - -

daughter products. -The carbon canisters are contained in a metal -building

surrounded by 32- inches .of stacked, solid. concrete-stretcher.blocks. . If these

structures were destroyed, the canisters would still contain the lead. If the
canisters were also destroyed, the carbon granules are too large to be widely
dispersed through the atmosphere. Further, the lead, as a solid, is contained
within the pores of the carbon and would not be available for resp1ratory uptake.
The probab1l1ty of such an event occurring within a square mile in the vicinity of
FEMP is estimated at 1.2 x 10°* per year (Janke, et al, 1990).

3.3 gotential for Exposure

Before the comg]et1on.of theﬂhenton1te cover on the res1dues, the p1pe break
scenario wou]d have “resulted “in exposures to the. pub]1c between 47 and 98 mrem
depending on atmospheric stability class’ (NMCO 1990¢). " The“radiation standard-for

the whole body-dose.to.an.off-site: receptor is.25.mrem/year- (40 CFR 192,:and 40.CER-—

190). Thus,. the standard wou1d_have been” exceeded for £his scenario.. - e

Currently, there is no need for further operation of the RTS unit, and 1t remains
in stand-by condition with its radon tight isolation valves in the closed position.
A piping failure at the current time would not exceed the radiation standard for
three reasons. First, the head-space radon content has been reduced to
approximately 0.5% of the value measured prior to the bentonite addition. Second,
the radon tight isolation valves, which were installed as part of the RTS upgrade,
prevent head-space radon from migrating into the piping system. And third, the
scenario that was analyzed was based on a pipe-break during RTS operation; but no
further operation is contemplated.

With respect to plate-out of radionuclides on the inside of the piping, recent
measurements of the dose through the pipe gave readings of less than 0.5 mr/hr,
which is essentially below the 1imit of detection for the instrument used to make
the measurements. Although the plated radionuclides will continue to decay with
time, the piping will continue to be classified as contaminated, but the potential
health risk will become negligible with time and will approach zero as the Pb-210
continues to decay.

8 _ WP2155.GWP




2822

Removal Site Evaluation Fernald Environmental Management Project
K-65 Silos Radon Treatment System January 1992

4.0 ASSESSMENT ON THE NEED FOR A REMOVAL ACTION

Consistent with Section 40 CFR 300.410 of the NCP, the DOE shall determine the
appropriateness of a removal action. Eight factors to be considered in this
determination are 1listed in 40 CFR 300.415 (b)(2). The following apply
.spec1f1ca]1y to the Radon Treatment System.

40 CFR 300.415 (b)(2) (i)
Actual or potential exposure to nearby human populations, animals, or the food
chain from hazardous substances or pollutants.

e © I i R et = It e [

40 CFR 3007 415,!?5(2)‘111) R ST R ' T o N

High Tevel of ‘hazardous™ substances or pollutants or contaminants in drums, barrels,
tanks, or other- bu]k storage contalners,mthat may pose“a threat of re]ease -

40 CFR 300.415 (b)(2)(v) ~—. TSI TS
Weather conditions that may cause hazardous substances or pollutants or
contaminants to migrate or be released. R

40 CFR 300.415 (b)(2)(viii) - ’
Other situations or factors that may pose threats to pub11c health or welfare or
the environment. _

5.0 APPROPRIATENESS OF A RESPONSE

If it is determgngg that-a.response actionzis’ appropraate .due .to the potential.for -
contaminants to be released and migrate from an incident at the RTS unit, a removal '
action may be,requ1red to._address the existing s1tuat10n T -
If a p]annlng per1od of less than six months exists prior to initiation of a
response action, DOE will issue an Action Memorandum. The Action Memorandum will -~ —
describe the se]ected response and provide support1ng documentation for the -

decision.

If it is determined that there is a planning period greater than six months before
a response is initiated, DOE will issue an Engineering Evaluation/Cost Analysis
(EE/CA) Approval memorandum. This memorandum is to be used to document the threat
of public health and the environment and to evaluate viable alternative response
actions. It will also serve as a decision document to be included in the
Administrative Record. The FEMP site is currently on the National Priorities List
and is in the RI/FS process.

11
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flom 3. Calkoun © WEMCO:IRSAT(RAAI):91-237

Date: October 29, 1991

SUBIEEE gASIS FOR PE-210 ESTIMATE IN RTS SYSTEM

ro . c A h' i xan ToLEEEEILIIILE .._:’_.._‘..._.—-— —---———— - _l—_i . s . _
REFERENCE: 15 CHELIC op'~'rxon OF THE RADC TREATHENT SYSTEN 10

* REDUCE K-65 EXPOSURES, WMCO:CE:89-057, December 1982.

The failowing fs the basis for the estimate of Pb-210 contained in the
zadon Treatmen®t Systam charcoa! canisters. The original assumptxcn of 30
Ci ¢f Rn-202 1in the hKeadspace of the silcs was based on raference |.

Fetimate

né Pr-210 'c*~v1t/ in R.-;ﬁ-qrr~a1 Carigtor
<

Calculations sucgest thal there is apor,x‘nalely £0 Cf of Rn-222
in e:uxlxur14. with its daugh.ars in the headspace of each K- -85 .-
$iic pricr te-the operation of the Raden Treatment Systenm. T

2. Assuming thera is 1003 Jxln.rxum the to;al activity 1s as
foliews: _ , o o S

Ci Rn-222
Ci Po-218
SO Ci Po-214
5¢ Ci i-c P&
80 Ci Pe-214

(PN

Given the ioncer relative haif life of PH-210 only .0%% of this
ectivity has cecayed to F2-210. This mezns that ascreximately 1235
mCi P5-210 is cesposited in the RTS each time it is cperated. (This
is taking thz consarvative 2pproach and assuming {t is all
removec. )

AsSsuming the zctivity is equaily distrituted in the eight charcoal
canisiers and the systam will have been ogerated 75 times there
sheuid be a,p'cx\ua'e'y 1.2 Ci Pb-210 per canister.

P i

TCTAL
CUALITY
14
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Ahothg; Possible ScenariQ 22532322

The radcn daughters existing at the time of operation are trapped
in the desiccant while the radon gas {s trapped in the charcoal.

This would result in approximately 3.75 Ci Pb-210/desiccant
canister and .25 Ci Pb-210/charcoai canister.

Conclusio

There should be ap,rox1na’ely 9.5 C{ Pb-210 contained within the
RTS system after it has »een operatod 7‘ twmes

: To be conser vative it C:le be assumed that activities: of B1- clo ;
~and Po-2i0 h4v9 1ngrﬁwn ta becone equal o that of_Pb 210, . .

Ana

ny questions feel free toc contact me at x623i.

Y

have

/
<,,\/

K. T"pe
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Westingnouse Materiais Co. of Uhis
P. 0. Box 398704
Cinsinnati, Ohio 45239-370u

The vriter visited the Fead Materials Production Center (FMPC) in Fernald,
onio on June 11, 1990, to attempt to determine the cause of failure of a 6"
PVC tee entering the radon treatment, ventilation building for the K65
Silog, While at FMPC, the writer visited with Messr’'s, P. Beirne and D.
Giloere,

With Mr. Gilbert, the writer revieved the installation ares (% remote camera)

— ity N\ St

and inspected-the-fatled-6" PVC -toeandiazsection.of-the_ 12" PVC pipe vhich -

had been removed from the site at the same time the tee Vas rémoved. -

DRI B B VU =2 e =

The tollov;ggéﬁéiiifi@&i6§§§52§tibn§ re_ made:.

D S - e

1. PVC pipe is not suizabdle for o

utdoor installation and service as it 'is
2. Trere was visible degradation of the PVC pipe and adhesive on areas
" exposed to UV radiation. '

3. There vere two (2) separate sections of 12" PVC pipe (each apprximately
100" 4n length) which encountered an approximate 30' drop from the top
of the silo embankment to the fance ares of the ventilation, treatment
suilding. These sections of pipe appeared to be randomly supported
approximately 6" to 12" above the ground by concrete dblock. Restraint
poles to prevent lateral movement vere bent and offered very little
restraint if any, to lateral movement of the pipe due to wind.

4, Inside the fence area, one length of pipe vas reduced from 12" to §" in
two increments just prior to entering the building. The second length
vas also reduced from 12" to 6" in two increments and then connected to
a 6" tes, Tae tee was buried (approximately 50% of the longitudinal
sections) in the block wall of the building. See Figure 1.

5, It is anticipated that a 100' length of PVC pipe would expand/contract
a total of 6" due to temperature variations encountered in the area.

6. Any stress generated by expansion/contraction and lateral movement of
the 100' iength of pipe would be concentrated at the 6" tee-which being
vuried in the wallawould be very rigid. The reduced area (i2" to &")
vould also de a somevhat rigid section, and would transmit stress to

the tee, 17
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T. The setsup vas Originally intended to bde temporary, and has deen in
service for approxizmately 3 1/2 years.

8. It is suspected that the crack vas inisiated during Februcry 1990 as
time vhen the temperature dropped from the mid-60's to around §° P, over
A tvo-day time frame. At 9°F, the PVC would be brittle,

Y¢ -Both UV degradation and lov temperature will cause PVC to become
brittle. Radiation will also embrittle PVC, novever in this case thern
appears to 89 little radiation damage. A

10. Tne fallure-occured_ circumferentially arcund a leg of the toe, at the
point where s 6" lengtn of pipe vas fitted, Ses Figure 2,

11. Visual examination of-tae fracture-face indicdted=a- - progressive-—faiiure. .
around approximately-504-of-the-circumference (subjected-to-UV)  with -
an inscaneous or catastrophic failure around the remainder of the o
circumfarence (inside the vall and not subjeat to UV),

12, Visual examination of several joints showed daegradetion of the adhesive
exposad to UV, and possible poor agsembly technique during
installation,

CONCLUSIUN

‘It is the writer's opinion that fallure can bs attriduted to poor design and
‘gelection of materials, Degradation due to ultraviolet radiation, and cold
temperaturas vould-rasult—in-embristlement—of-the=PVC:pipe-and fittinsgs. Poor

design alloved for lateral movement of the piping-and-concentrated-stress-at—a.:-

very rigid tee-made rigid by a stiff area of reduction from 12" to 6" and
being partially dburied ir the ‘vall of a building. The failure sppeared to

initiate in an srea~subjacted to-UV; proceeded~approximatoly;50’:g;_thow~aazgrfiiﬁii:i
circumference over some-time frame, and then catastrophically over the —-..:—:...
remainder of the circumference.

RECOMMENDATIONS

A, Completion of the Sampling Program

WMCO indicated that to complate the air sampling program of the K-65
Stlos, a key element i{n the RI/FS process, they vould like to repair
the failure and operate the system intermittantly for less than 8 hours
per day from late July through early December for spproximatoly 70
total operating hours. o .

Reccamendatidn

Assurance that added failures will not occur cannot be given due to the
condition of the pipe; hovever should the sampling operation procsed, then
‘the following actions are recommended.

le A detailed 1nspoct1on be be made of all the existing joints to ]lB
determine if any shov evidence of cracks.

2. All necessary repairs de made with an approved and tried techniqua.
Bristol Pipe, manufacturers of :the existing pipe recommended contact
with the Plastic Pips Institute, N.J. for tecnnical assistance.

3, The piping be supported above grade at 10' to 12' intervals.
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L. The piping be restrained to 10' to 12' {ntervals to prevent lataral
movenment due to vind loading,

5+ The pipe be leaked tested, and any lesking Joints be repaired, sgain
using an approved and tried technique.

6. Where possidle, expansion joints be provided to compensate for
expansion/contraction due to tomparature variation.

7. If possible, paint the pipe wish a vater base paint to minimize future
UV degradations. : - o

8, The entira system be periodically inspected (on a frequent basis) for
leakage and cracks. . . ‘ e

&N
<N

8. Continued Oparstion-of the Bysten’

If tne syatom 1% to-be-used-continuocusly for radon-abaorption-then the T
piping system-should bde redesigned and replaced for the following
recommendations: ' ST .

l. Tne PVC pipe be replaced witn either fider reinforced plastic (FRP) or
high-density polysthylene (with min. of 2% carbon black) pipe, doth of
which can be procurred with minimum sensitivity to UV radiation.

2. The pipe should be supported adove grade avery ten (10) to twelve (12)
feet.

3. The pipe should be restrained every tem (10) to tvelve (i2) feet to
prevent laveral movement due to vind loading.

L. Zxpansion Joints or expansion loops be provided to allov for
expansion/contraction due to temperature variation.

5. Prior to installatisn, pérsonnel involved be given some training by
suppliers/manufacturers of the pipe in the proper installation
techniques, - - . Foil _ «

6. Design of tha system be revieved by an individual familiar with and

T. Leak test the system to assure compliance with cperational factors and
criteria of the Radiological Safety Department at Fernald..

Ce To Determine Further Data on the Pipe Fracture

The writer contacted Bristolpipe, manufacturers of the existing PVC pipe.
Unfortinately they vers of little help in trying to deterzmine the potential
extend of UV degradation, or possidble repair procedures (if needed) on tae
existing pipe. They did recommend the writer contact the Plastic Pipe
Institute, located in New Jersey, for possible assistance.

The vriter talked vith a Mr. Norm Bryan of PPI vho was very helpful, Mr,
Bryan indicated there are tests vhich can be performed tc determine the
exteant of degradation by UV radiation. According vo ¥Mr. Bryan,
microscopic, tensile and impact tests could be made and compared to the
original (guaranteed) values, and possidbly determine the potenctial
remaining 1ife of the system. The closest laboratory he knew of vas L. J.
Broutman & Associates in Chicago, Illinols. He reccamended contacting a
Mr. Don Duvall at the laboratory for additional information. ]LEB
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Mr. 3ryan indicated that had the original PVC pipe de painted with & wvater
base paint, UV degradation would have been minimal., He also indicated Mr.
Duvall mignt be of assistance in suggesting possible repair of degraded
areas of adhesive, or vnere repair nmight be necessary for other reasons.

It i3 suggested that Mr, Duvall be contacted, and a sampls of tho PVC pipe
be asent for evaluation. ,

IZ there are any questions regarding tais inveltigation or tha recammendatiows

please call,
nnetti

cnior Member Technical Staf?
aterial Applications Group
The Ralph M. Parsons Comapny

References: ~

- Mr, Noram Brysn
Plastic Pipe Institute
(201) d12-5076

L. J. Broutman & Assoclates
342k South State Strest
Chicago, Illinois 60616
Ar. Don Duvall

(312) 842-4100

ee: D, Duds-Parsons/Charlotte
P. Jo F.t‘.




